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(57) Claim 

1. A Stable microemulsion composition comprising approximately by weight: 
0.1% to 20% Of an anionic surfactant , 0.1% to 50% of a cosurfactant. 0% to 2.5% of a 
fatty add. 0.1% to 20% of an esterified polyethoxyether nonionic surfactant, Q.1% to 
10% of a water insoluble hydrocartx>n or a perfume and the balance being water. 

2. A stable, clear, all-purpose, hard surface cleaning composition which is 
especially effective in the removal of oily and greasy soil being in the form of an oiNn- 
water microemulsion (o/w). the aqueous phase of said microemulsion composition 
comprising approximately by weight: from 0.1% to 2.0% of an anionic surfactant: from 
0% to 2.5% of a fatty add: from 0.1 % to 1 0% of an esterified polyethoxyether nonionic 
surfactant; from 0.1% to 50% of a water-miscible cosurfactant having substantially no 
ability to dissolve oily or greasy soil selected from the group consisting of water-soluble 
C3-C4 alkanols, polypropylene glycol and C1-C4 alkyl ethers and esters of ethylene 
glycol or propylene glycol, aliphatic mono- and di- carboxylic acids containing 3 to 6 
carbons in the nx>lecule, C9 -Ci 5 alkyl ether polyethenoxy carboxylic acids of the 
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structural formula R(OC2H4)nOX COOH wherein R is C9.C15 aikvl n i. , k 
4 tn 1 5 ««w V • . * '-s 15 aJKyi. n IS a number from 

^.0 .2 and X ,s sa^cea „om .he group co„«„„, o. CH^. c,0,R, ana c,0, „ne,e.„ 
Hi .s a C,<3 alKylene group and n^no-. * ,ne,hy, phosphate and wa,«. me oi, 
Phase 0. said r„ic™en,u,sion consisting essentia,,, o. a wa,er.i„„nis=it,e or hard,, 
wa,e,.so^.,e hydrocarton ingredient in an an,„un, c. trom 0., V. to , OV. ,y .eight o, 
the en^re composrtion. sad composition being pa,«cu,arV elective in removing oi^ o, 
Sreasy soi, ,rom hard surfaces by soHrf^ng ,he oiiy or greasy soi. in ,he oi, phase o. 
said microemulsion. 

f=..v acid. to or^tte^d "r;::::::::^^^^^^ " °" 
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"Microemulsion all purpose liquid 
cleaning compositions" 



The following statement is a full description of this invention including the 
best method of performing it known to us:- 



lA 



Background Of The Invention 

In recent years all-purpose liquid detergents have become widely accepted for 
5 cleaning hard surfaces, e.g., painted woodwork and panels, tiled walls, wash bowls, 
bathtubs, linoleum or tile floors, washable wall paper, etc.. Such all-purpose liquids 
comprise clear and opaque aqueous mixtures of water-soluble synthetic organic 
detergents and water-soluble detergent builder salts. In order to achiQj/e comparable 

•••• 

cleaning efficiency with granular or powdered- alKpurpose cleaning compositions, use of 
10 water-soluble inorganic phosphate builder salts was favored in the prior art all-purpose 

liquids. For example, such eariy phosphate-containing compositions are described in 

U.S. Patent Nos. 2,560,839: 3,234,138: 3,350.319: and British Patent No. 1 .223,739. 
In view of the environmentalist's efforts to reduce phosphate levels in ground 

water, improved aW-purpose liquids containing reduced concentrations of inorganic 
15 phosphate builder satts or non-phosphate builder salts have appeared. A particularly 

useful setf-opacified liquid of the latter type is described in U.S. Patent No. 4.244,840. 

• • 

However, these prior art all-purpose liquid detergents containing detergerrt 

•••• 

builder salts or other equivalent tend to leave films, spots or streaks on cleaned 

• 

I/' I unrinsed surfaces, particularfy shiny surfaces. Thus, such liquids require thorough 

• • • 

20 rinsing of the dear>ed surfaces which is a time-consunDir>g chore for the user. 

In order to overcome the foregoing cfisadvar>ta9e of the prior art all-purpose 
liquid, U.S. Patent No. 4,017.409 teaches that a mixture of paraffin sulfonate and a 
reduced concentration of inorganic phosphate builder salt should be employed. 
However, such compositions are not completely acceptable from an environmental 

25 point of view based upon the phosphate content. On the other hand, ar>other 

alternative to achieving phosphate-free all-purpose liquids has been to use a major 
proportion of a mixture of anionic and nonionic detergents wXh minor anriounts of glycol 
ether solvent and organic amine as shown in U.S. Patent NO. 3.935,130. Again, this 
approach has not been completely satisfactory and the high levels of organic 



detergents necessary to achieve cleaning cause foaming which, in turn, leads to the 
need lor thorough rinsing which has been found to be undesirable to today's 
consumers. 

Another approach to formulating hard surfaced or all-purpose liquid detergent 
composition where product homogeneity and clarity are important considerations 
involves the formation of oil-in-water (o/w) microemulsions which contain one or more 
surface-active detergent compounds, a water-immiscible solvent (typically a 
hydrocarbon solvent), water and a "cosurfactanf compourK* which provides product 
stability. By definition, an o/w microemulsion is a spontaneously formii^-coHoidal 
dispersion of "oil" phase particles having a particle size in the range of 25 A to 800 A in 
a continuous aqueous phase. 

In view of the extremely fine particle size of the dispersed oil phase particles, 
microemulsions are transparent to light and are clear and usually highly stable against 
phase separation. 

Patent disclosures relating to use of grease-removal solvents in o/w 
microemulsions include, for example. European Patent Applications EP 0137615 and 
EP 0137616 - Herbots et al: European Patent Application EP 0160762 - Johnston et al: 
and U.S. Patent No. 4.551.991 - Herbots et al. Each of these patent disclosures also 
teaches using at least 5% by weight of grease-removal solvent. 

It also is known from British Patent Application GB 21 44763A to Herbots et al, 
published March 1 3. 1 985, that magnesium salts enhance grease-removal performarice 
of organic grease- removal solvents, such as the terpenes, in o/w microemulsion liquid 
detergent compositions. The compositions of this invention described by Hert>ots et al. 
require at least 5% of the mixture of grease-removal solvent and magnesium salt and 
preferably at least 5% of solvent (which may be a mixture of water-immiscible non-polar 
solvent with a sparingly soluble slightly polar solvent) and at least 0.1% magnesium 
salt 

However, since the amount of water immiscible and sparingly soluble 
components which can be present in an o/w microemulsion, with low total active 
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3. 

ingredients wrthout impairing the stability of the microemulsion is rather limited (for 
example, up to 18% by weight of the aqueous phase), the presence of such high 
quantities of grease-removal solvent tend to reduce the total amount of greasy or oily 
soils which can be taken up by and into the microemulsion without causing phase 
5 separation. 

The following representative prior art patents also relate to liquid detergent 
cleaning compositions in the form of o/w microemulsions: U.S. Patents Nos.. 4.472.29t 
- Rosario: 4.540.448 - Gauteer et al: 3.723.330 - Sheflin: etc. 

Uquid detergent compositions which include terpenes. such as d-kmonene. or 
1 0 other grease-removal sohfent. although not disclosed to be in the form of o/w 
\\V - microemulsions. are the subject matter of the following representative patent 

documents: European Patent Application 0080749: British Patent Specification 
1 .603.047: 4.414.128: and 4.540.505. For example. U.S. Patent No. 4.414.128 broadly 
cfiscloses an aqueous liquid detergent composition characterized by. by weight: 
1 5 (a) from 1 % to 20% of a synthetic anionic, nonionic. amphoteric or 

zwrtterionic surfactant or mixture thereof: 

(b) from 0.5% to 1 0% of a mono- or sesquiterpene or mixture thereof, at a 

weight ratio of (a):(b) lying in the range of 5:1 to 1 :3: and 
•X:. (c) from0.5%10%of a polar solvent having a solubility in water at 150c In 

*20 the range of from 0.2% to 1 0%. Other ingredients present in the formulations disclosed 
in this patent include from 0.05% to 2% by weight of an alkali metal, ammonium or 
alkanolammonium soap of a Ci 3-C24 fatty add; a calcium sequestrant from 0.5% to 
13% by weight: non-aqueous solvent, e.g.. alcohols and glycol ethers, up to 10% by 
v^ight: and hydrotropes. e.g.. urea, ethanolaminss. salts of lower alkylaryl sulfonates. 
25 up to 1 0% by weight All of the formulations shown in the Examples of this patent 
indude relatively large amounts of detergent builder salts which are detrimental to 
surface shine. 

Furthermore, the present inventors have observed that in formulations containing 
grease-removal assisting magnesium compounds, the addition of minor amounts of 
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builder salts, such as alkali metal polyphosphates, alkali metal carbonates, 
nitritotriacetic add salts, and so on. tends to make it more difficult to form stable 
mtcfoemulsion systems. 

U.S. Patent 5.082.584 discloses a microemulsion composition having an anionic 
5 surfactant, a cosurfactant. nonionic surfactant, perfume and water; however, these 
compositions do not possess the low ecotoxicity profile and the improved interfacial 
tension properties as exhibited by the compositions of the instant invention. 

British Patent No 1 .453.385 discloses polyesterified nonionic surfactants similar 
to the polyesterified nonionic surfactants of the instant invention. However, these 
10 nonionic surfactants of British Patent 1 .453.385 do not disclose the formula (ll> portion 
• of the instant composition. Additionally, the formulated compositions of British Patent 
1 .453.385 fail to disctose the critical limitations of the instant invention. 
Summary of tho Invpntinn 

The present invention provides an improved, clear, liquid cleaning composition 
having improved interfadal tension which improves cleaning hard surface in the form of 
a liquid crystal or a microemulsion which is suitable for cleaning hard surfaces such as 
plastic, vitreous and metal surfaces having a shiny finish. More particularly, the 
improved deaning compositions exhibit good grease soil removal properties duo to the 
improved interfadal tensions, when used In undiluted (neat) form and leave the cleaned 
surfaces shiny vwthout the need of or requiring only minimal additional rinsing or wiping. 
The latter characteristic is evidenced by little or no visible residues on the unrinsed 
cleaned surfaces and. accordingly, overcomes one of the disadvantages of prior art 
products. The instant compositions exhibit a grease release effect in that the instant 
compositions impede or decrease the anchoring of greasy soil on surfaces that have 
been cleaned with the instant compositions as compared to surfaces cleaned with a 
liquid crystal composition or a commerdal microemulsion composition which means 
that the grease soiled surface is easier to clean upon subsequent cleanings. 
Surprisingly, these desirable results are accomplished even in the absence of 



polyphosphate or other inorganic or organic detergent builder salts and also in the 
complete absence or substantially complete absence of grease-removal solvent. 

The instant compositions are more friendly for the environment due to the low 
ecotoxidty of the esterified polyethoxyethers nonionic surfactants used in the instant 
5 compositions. 

The compositions of the instant invention have an ecotcxocity value as 
measured by the LC 50 test as deferred by The Organization for Economic Cooperation 
and Development (OECI»(of which the United States is a member) in OECQ Test No. 
202 of at least 0. 1 8 ml/L measured on Daphniae microorganisms. 
10 In one aspect, the invention generally provides a stable, clear all-purpose, hard 

- surface cleaning composition espedally effective in the removal of oily and greasy oil. 
which is in the form of a substantially dilute oil-in-water microemulsion having an 
aqueous phase and an oil phase. The dilute oAv microemulsion includes, on a weight 
basis: 

5 from 0. 1 % to 20% by weight of an anionic surfactant: 

from 0.1% to 50% of a water-mixable cosurfactant having either limited ability or 
substantially no ability to dissolve oily or greasy soil: 
from 0% to 2.5% of a fatty add; 

0. 1 % to 20% of an esterified polyethoxyether nonionic surfactant: 
3 0 to 1 5% of magnesium sulfate heptahydrate; 

0.1 to 10.0% of a perfume or water insoluble hydrocarbon: and 
1 0 to 85% of water, said proportions being based upon the total weight of the 
composition. 

The dispersed oil phase of the o/w microemulsion is composed essentiaHy of the water- 
immisdble or hardly water-soluble perfume. 

Quite surprisingly although the perfume is not. per se. a solvent for greasy or oily 
soil, -even though some perfumes may. in fact, contain as much as 80% of terpenes 
which are known as good greas solvents - the inventive compositions in dilute form 
have the capadty to solubilize up to 10 times or more of the weight of the perfume of 



oily and greasy soil, which is removed or loosened from the hard surface by virtue of 
the action of the anionic and nonionic surfactants, said soil being taken up into the oil 
phase of the of*t microemulsion. 

In second aspect, the invention generally provides highly concentration 
5 microemulsion compositions in the form of either an oiWn-water (o/w) microemulsion or 
a water-in-oil (w/o) microemulsion which when diluted with additional water before use 
can form dilute oAv microemulsion compositions. Broadly, the concentrated 
microemulsion compositions contain, by weight. 0.1 % to 20% of an anionic detergent. 
0.1% to 20% of an esterified polyethoxyether nonionic detergent. 0% to. 2.5% of a fatty 
10 add. 0. 1 % to 1 0% of perfume or water insoluble hydrocarbon having 6 to >8 carbon 
- atoms. 0. 1 % to 50% of a cosurfactant. and 20% to 97% of water. 

In a third aspect of the invention, liquid crystal compositions are provided which 
comprise by weight 0.1 % to 20% of an anionic detergent. 0.1 % to 20% of an esterified 
polyethoxyether nonionic detergent. 0 to 2.5% of a fatty acid. 0.1 % to 10% of a 
15 perfume, more preferably 1 % to 10%. 1 % to 50% of cosurlactant selected from the 

group consisting of propylene glycol monobutylether. dipropylene glycol monobutylether 
and tripropyleneglycol monobutyl ether and mixtures thereof and the balance being 
water. 

Detailed nesrrintion of thn »nYftntinn 

0 The present invention relates to a stable liquid crystal or microemulsion 

composition approximately by weight: 0.1% to 20% of an anionic surfactant. 0.1% to 
50% of a cosurfactant. 0% to 2.5% of a fatty add. 0.1% to 20% of an esterified 
polyethoxyether nonionic surfactant. 0. 1% to 1 0% of a water insoluble hydrocarbon or a 
perfume and the balance t>eing water. 



According to the present invention, the role of the hydrocarbon is provided by j 
non-water-soluble perfume. Typically, in aqueous based compositions the presence of 
solubilizers. such as alkali metal lower alky! aryl sulfonate hydrotrope. 



triethanolamine, urea, eta. is required for perfume dissolution, especially at perfume 
levels of 1% and higher, since perfumes are generally a mixture of fragrant essential 
oils and aromatic compounds which are generally not water-soluble. Therefore, by 
incorporating the perfume into the aqueous cleaning composition as the oil 
5 {hydrocartx)n) phase of the ultimate o/w microemulsion composition, several different 
important advantages are achieved. 

First, the cosmetic properties of the ultimate cleaning composition are improved: 
the compositions are both clear (as a consequence of the formation of a microemulsion) 
and highly fragranced (as a consequence of the perfume level). 

Second, the need for use of solubilizers. which do not contribute to clear>ir>g 
performance, is eliminated. 

Third, an improved grease release effect and an improved grease removal 
capacity in neat (undiluteo) usage of the dilute aspect or after dilution of the concentrate 
can be obtained without detergent builders or buffers or conventional grease removal 
solvents at neutral or acidic pH and at low levels of active ingredients while improved 
cleaning performance can also be achieved in diluted usage. 

As used herein and in the appended claims the term -perfume" is used in its 
ordinary sense to refer to and include any non-water soluble fragrant substance or 
mbcture of substarKss including natural (i.e., obtained by extraction of flower, hert>, 
blossom or plant), anifidal O.e.. mfarture of natural oils or oil constituents) and 
synthetically produced substar)ce) odoriferous substances. Typically, perfumes are 
complex mixtures of blends of various organic compounds such as alcohols, aldehydes* 
ethers, aromatic compounds and varying amounts of essential oils (e.g.. terpenes) such 
as from 0% to 80%, usually from 10% to 70% by weight, the essential oils themselves 
being volatile odoriferous compounds and also serving to dissohre the other 
components of the perfume. 

In the present invention the precise composition of the perfume is of no particular 
consequence to cleaning performance so long as it meets the criteria of water 
immisdbility ar>d having a pleasing odor. Naturally, of course, especially for cleaning 
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compositions intended for use in the home, the perfume, as well as all other 
ingredients, should be cosmetically acceptable, i.e.. non-toxic, hypoallergenic. etc.. Tho 
instant compositions show a marked improvement in ecotoxocity as compared to 
existing commerdal products. 
5 The hydrocarbon such as a perfume is present in the dilute oAv microemulsion in 

an amount of from 0. 1 % to 1 0% by weight, preferably from 0.4% to 6.0% by weight, 
especially preferably from 0.5% to 3.0% by weight, such as weight percent. If the 
amount of hydrocarbon (perfume) is less than 0.4% by weight it becomes more difficult 
to form the oAv microemulsion. In the case of the liquid crystal one nied at least 0.5 
10 weight % of perfume, more preferably 1 weight %. If the hydrocarbon (perfume) is 
• added in amounts more than 1 0% by weight, the cost is increased without any 

additional cleaning benefit and. in fact, with some diminishing of cleaning performance 
insofar as the total amount of greasy or oily soil which can be taken up in the oil phase 
of the microemulsion will decrease proportionately. 

Furthermore, although superior grease removal performance will be achieved for 
perfume compositions not containing any terpene solvents, it is apparently difficult for 
perfumers to formulate sufficiently inexpensive perfume compositions for products of 
this type 0.e.. very cost sensitive consumer-type produas) which includes less than 
20%. usually less than 30%. of such terpene sohrents. 

Thus, merely as a practical matter, based on economic consideration, tho dilute 
(Vw microemulsion detergent cleaning compositions of the present invention may often 
include as much as 0.2% to 7% by weight, based on the total composition, of terpene 
sohrents introduced thereunto via the perfume component. However, even when the 
anKHint of terpene solvent in the cleaning formulation is less than 1 .5% by weight, such 
as up to 0.6% by weight or 0.4% by weight or less, satisfactory grease removal and oil 
removal capacity is provided by the inventive diluted o/w microemulsions. 

Thus, for a typical formulation of a diluted o/w microemulsion according to this 
invention a 20 milliWer sample of o/w microemulsion containing i% by weight of 
perfume will be able to solubiUze. for example, up to 2 to 3 ml of greasy and/or oily soil. 



while retaining its form as a microemulsion. regardless of whether the perfume cornains 
0%, 0.1%. 0.2%. 0.3%. 0,4%. 0.5%. 0.6%. 0.7% or 0.8% by weight of terpene solvent. 
In other words, it is an essertial feature of the compositions of this invention that grease 
removal is a function of the result of the microemulsion. per se. and not of ihe presence 
or absence in the microemulsion of a "greasy soil removal" type of solvent. 

In place of the perfume one can employ a water insoiuWe paraffin or isoparatfin 
having 6 to 18 carbon at a concentration of 0.4 to 8.0 wt. percent, more preferably 0.4 
to 3.0 wt, %. 

The water-soluble organic detergent materials which are used inlorming the 
ultimate oAv microemulsion compositions of this invention may be selected from the 
group consisting of water-soluble, non-soap, anionic detergents mixed with a fatty add 
and an esterified polyethoxyether nonionic detergents. 

Although conventional nomonic surtaaants can be used in the instant 
compositions, the employment of such conventional nonionic in the instant composition 
will decrease the environmental profile of the composition as well as having an adverse 
effect on the grease release and grease + particulate soil removal properties of the 
composition. 

Regarding the anionic detergent present in the o/w microemulsions any of the 
conventionally used water-soluble anionic detergents or mixtures of said anionic 
detergents ar>d anionic detergents can be used in this invention. As used herein the 
term "anionic surfactant" is intended to refer to the class of aniortic and mixed anionic- 
nonionic detergents providing detersive action. 

Suitable water-soluble non-soap, anionic detergents include those surface-active 
or detergent compounds which contain an organic hydrophobic group containing 
generally 8 to 26 cartx)n atoms and preferably 10 to 18 carbon atoms in their molecular 
structure and at least one water-solubiiizing group seleaed from the group of sulfonate, 
sulfate and cartx)xylate so as to form a water-soluble detergent. Usually, the 
hydrophobic group vwll include or comprise a Cq-Czz alkyi, alkyi or acyl group. Such 
detergents are employed in the form of water-soluble salts and the salt-forming cation 
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10. 

usually is selected from the group consisting of sodium, potassium, ammonium, 
magnesium and mono-, di- or tri-Ca-Ca alkanolammonium. with the sodium, 
magnesium and ammonium cations again being preferred. 

Example? of suitable sulfonated anionic detergents are the well known higher 
alkyi mononuclear aromatic sulfonates such as the higher alkyi benzene sulfonates 
containing from 10 to 16 carbon atoms in the higher alkyi group in a straight or 
branched chain. Ce-Cis alkyi toluene sulfonates and Ca Ci5 alkyi phenol sulfonates. 

A preferred sulfonate is linear aJkyI benzene suKonate having a high content of 3- 
(or higher) phenyl isomers and a correspondingly low coritent (well below 50%) of 2- (or 
— - - tower) phenyl isomers, that is. wherein the benzene ring is preferably attached in large 
part at the 3 or higher (for example. 4. 5. 6 or 7) position of the alkyi group and the 
content of the isomers in which the benzene ring is anached in the 2 or 1 position is 
correspondingly low. Particulariy preferred materials are set forth in U.S. Patent 
3.320.174. 

: 15 Other suitable anionic detergents are the olefin sulfonates, including long-chain 

alkene sulfonates, tong-chain hydroxyalkane sulfonates or mixtures of alkene 
sulfonates and hydroxyalkane sulfonates. These olefin sulfonate detergents may be 
prepared in a known manner by the rsaction of sulfur trioxide (S03> with long-chain 
: olefins containing 8 to 25. preferably 1 2 to 21 carbon atoms and having the formula 
• 20 RCH-CHRi >vhere R Is a higher alkyi group of 6 to 23 carbons and R^ is an alkyi group 
of 1 to 17 carbons or hydrogen to form a mixture of sultones and alkene sulfonic adds 
which is then treated to convert the sultones to sulfonates. Preferred olefin sulfonates 
contain from 14 to 16 carbcn atoms In the R alkyi group and are obtained by sulfonating 
an a-olefin. 

25 Other examples of suitable anionic sulfonate detergents are the paraffin 

sulfonates containing 10 to 20. preferably 13 to 17. carbon atoms. Primary paraffin 
sulfonates are made by reacting long-chain alpha olefins and bisulfites and paraffin 
sulfonates having the sulfonate group distributed along the paraffin chain are shown in 
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11. 

U.S. Patents Nos.. 2.503.280: 2.507.088: 3.260.744: 3.372.188: and German Patent 
735.096. 

Examples of satisfactory anionic sulfate detergents are the Ca-Cis alkyi sulfate 
salts and the Cs-Cis alkyI sulfate salts and the Cs-Cie alkyI ether polyethenoxy sulfate 
salts having the formula R(OC2H4)n OSO3M wherein n is 1 to 12. preferably 1 to 5, 
and M is a solubilizing cation selected from the group consisting of sodium, potassium, 
ammonium, magnesium and mono-, di- and triethanol ammonium ions. The alkyI 
sulfates may be obtained by sulfating the alcohols obtained by reducing Qlycerides of 
coconut oil or taltow or mixtures thereof and neutralizing the resultant product. On the 
other hand, the alkyI ether polyethenoxy sulfates are obtained by sulfating the 
condensation product of ethylene oxide with a Cq-C ^ a alkanol and neutralizing the 
resultant product The alkyI sulfates may be obtained by sulfating the alcohols obtained 
by redudng glycerides of coconut oil or tallow or mixtures thereof and neutralizing the 
resultant product On the other hand, the alkyI ether polyethenoxy sulfates are obtained 
by sulfating the condensation product of ethylene oxide with a Ca-Cia alkanol and 
neutralizing the resultant product. The alkyI ether polyethenoxy sulfates differ from one 
another in the number of moles of ethylene oxide reacted with one mole of alkanol. 
Preferred aDcyl sulfates and preferred alkyI ether polyethenoxy sulfates contain 10 to 16 
carbon atoms in the alkyI group. 

The C8-C12 alkylphenyl ether polyethenoxy sulfates containing from 2 to 6 
moles of ethylene oxide in the molecule also are suitable for use in the Inventive 
compositions. These detergents can be prepared by reacting an alkyI phenol vAh 2 to 
6 moles of ethylene oxide and sulfating and neutralizing the resultant ethoxylated 
alkylphenol. 

Obviously, these anionic detergents will be present either in acid form or salt form 
depending upon the pH of the final compos.*tion. with salt forming cation being the same 
as for the other anionic detergents. 

Of the foregoing non-soap anionic detergents, the preferred detergents are the 
C9-C15 BnearaJkylbenzene sulfonates and the C13-C17 para.fin or alkane sulfonates. 



12. 

Parttailarty. preferred compound, ur. sodKim €10^13 alkylbonzene sulfonate and 
•odhtm Ci3^i7 aJKane tulfonats. 

QenBTBlfy. the propoitten of tf>e noneoap^nlc detergent will be In the range of 
0.1% to 20.0%. preferably from 1% to 7%. by weight of the dilute oAv microemuWon 
composltten. 
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The esterified polyethoxyether surfactant (ethoxylated glycerol esters) used in 
the instant composition are manufactured by the Kao Corporation and sold under the 
■ trade name Levehol such as Levenol F.200 which has an average EO of 6 and a molar 
ratio between glycerol and coco fatty add of 0.55 or Levenol V501/2 which has an 
average EO of 1 7 and a molar ratio between glycerol and tallow fatty acid of 1 .0. The 
esterified polyethoxyether surfactant has a molecular weight of 400 to 1600. and a pH 
(50 grams / liter of water) of 5-7. The Levenol nonionic detergents are substantially non 
irritant to human skin and have a primary biodegradabillity higher than 90% as 
measured by the Wickbold method Bias-7d. 

Two examples of the Levenol surfactants are Levenol V-501/2 which has 17 
ethoxylated groups and is derived from taltow fatty add with a fatty add to glycerol ratio 
of 1.0 and a moleclar weight of 1465 and Levenol F-200 has 6 ethoxylated groups and 
is derived from coco fatty add with a fatty add to glycerol ratio of 0.55. The Levenol 
(esterified polyethoxyether nonionic detergent) has ecoxidty values of: algae growth 
inhibition > 100 mg/lHer: acute toxidty for Daphniae > 100 mg/liter and acute fish toxidty 
> 100 mg/liter. The Levenol has a ready blodegradablity higher than 60% which is the 
minimum required value according to OECD 301 B measurement to be acceptably 
biodegradable. 

Another polyesterified nonionic surfactants useful in the instant compositions are 
Crovol PK-40 and Crovol PK-70 manufactured by Croda GMBH of the Netherlands. 
Crovol Pk40 is a polyoxyethylene (12) Palm Kernel Glyceride which has 12 EO groups. 
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Crovol PK70 which is prefered is a polyoxyethylene (45) Palm Kernel Glyceride have 45 
EO groups. 

In the dilute o/w microemulsion compositions or liquid crystal compositions the 
esterified polyethoxyether nonionic detergent will be present in admixture with the 
anionic detergent. 

The proportion of the esterified polyethoxyether nonionic detergent based upon 
the weight of the liquid crystal composition or the final dilute oA«^ microemulsion 
composition will be 0.1 % to 20.0%. more preferably 1 .0% to 1 0%. most preferably 0.5% 
to 6% by weight Furthermore, in the more preferred compositions the weight raUo of 
nonsoap anionic detergent to the esterified polyethoxyether nonionic detergent will be in 
the range of 3:1 to 1 :3 with espedally good results being obtained at a weight ratio of 
2:1. 

The cosurfactant may play an essential role in the formation of the the liquid 
crystal composition or dilute oAv microemulsion and the concentrated microemulsion 
compositions. Very briefly, in the absence of the cosurfactant the water, detergent(s) 
and hydrocarbon (e.g.. perfume) will, when mixed in appropriate proportions forni either 
a micellar solution (low concentration) or form an oiMn-water emulsion in the first aspect 
of the invention. With the cosurfactant added to this system, the interfadal tension at 
the interface between the emulsion droplets and aqueous phase is reduced to a very 
20 low value. This reduction of the interfadal tension results in spontaneous break-up of 
the emulsion droplets to consecutively smaller aggregates until the state of a 
transparent colloldaJ sized emulsion, e.g.. a microemulsion. is formed. In the state of a 
microemulsion. thermodynamic factors come Into balance wrth varying degrees of 
stability related to the total free energy of the microemulsion. Some of the 
25 thermodynamic factors involved in determining the total free energy of the system are 
(1 ) partide-partide potential: (2) interfadal tension or free energy (stretching and 
bending); (3) droplet dispersion entropy; and (4) chemical potential changes upon 
formation. A thermodynamically stable system Is achieved when (2) interfadal tension 
or free energy is minimized and (3) droplet dispersion entropy is maximized. 
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Thus, the role of cx)surfactant in formation of a stable o/w microemulsion is to (a) 
decrease interfadal tension (2); and (b) modify the microemulsion structure and 
increase the number of possible configurations (3). Also, the cosurfactant will (c) 
decrease the rigidity. 
5 Generally, an increase in cosurfactant concentration results in a wider 

temperature range of the stability of the product. 

Four maior classes of compounds have been found ta provide highly suitable 
cosurfactants for the microemulsion over temperature ranges exteruJing from S^C to 
430C for instance; (1) water-soluble C3-C4 alkanols, polypropylene glycofof the 
10 formula HO(CH3CHCH20)nH wherein n is a number from 2 to 18 and monoalkyi ethers 
• and esters of ethylene glycol and propylene glycol having the structural formulas 
RWnOH and Ri (X)nOH wherein R is C1-C6 alkyl. Ri is C2-C4 acyl group, X is 
{OCH2CH2) or (OCH2 

CH3CH) and n is a number from 1 to 4; (2) aliphatic mono- and di-cartwxylic acids 
15 containing 2 to 10 carbon atoms, preferably 3 to 6 carbons in the molecule; (3) the 
aforementioned alkyl ether polyethenoxy carboxylic adds discussed above when the 
anionic cartx)xylate form of this compound is not present: and (4) triethyl phosphate. 
Additionally, mixtures of two or more of the four classes of cosurfactant compounds 
may be empkjyed where specific pH's are desired. 
20 When the mono- and di-cartx)xyfic ackJ (Class 2) cosurfactants are emplc^ed In 

the instant microemulsion compositions at a concentration of 2 to 1 0 wt. %, the 
microemulsion compositions can be used as a cleaners for bathtubs and other hard 
surfaced Items, which are add resistant thereby removing lime scale, soap scum and 
greasy soil from the surfaces of such items damaging such surfaces. If these surfaces 
S are of zirconium white enamel, they can l>e damaged •hese compositions. 

An amlnoaflcytene phophonic add at a concentration of 0.01 to 0.2 wt. % can be 
optionally used in conjunction with the mono- and di-carboxylic adds, wherein the 
amir>oaBcylene phophonic add helps prevent damage to zirconium white enamel 
surfaces. AdcfitionaBy. 0.05 to 1% of phosphoric add can be used in the composition. 
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Methanol and ethanol are explidtly excluded from the instant composition 
because of their low flash point. 

Representative members of the polypropylene glycol include dipropylene glycol 
and polypropylene glycol having a molecular weight of 200 to 1000, e.g.. polypropylene 
glycol 400. Other satisfactory glycol ethers are ethylene glycol monobutyl ether (butyl 
cellosolve), diethylene glycol monobutyl ether (butyl carbitol), triethytene glycol 
monobutyl ether, mono, di. tri propylene glycol monobutyl ether, tetraethytene glycol 
monobutyl ether, propylene glycol tertiary butyl ether, ethylene glycol monoacetate and 
dipropylene glycol propionate. When these glycol type cosurfactants are^ a 
concentartion of at least 1.0 weight %, more preferably at leal 2.0 weight % in 
combination with a perfume at a concentration of at leat 0.5 weight %. more preferably 
1.5 weight % one can form a liquid crystal composition 

Representative members of the aliphatic carboxylic acids include C3-C6 alkyi 
and alkenyl monobasic adds and dibasic adds such as glutaric acid and mixtures of 
glutaric add with adipic add and sucdnic add, as well as mixtures of the foregoing 
adds. 

While all of the aforementioned glycol ether compounds and acid compounds 
provide the described stability, the most preferred cosurfactant compounds of each 
type, on the basis of cost and cosmetic appearance (particularly odor), are diethylene 
glycol monobutyl ether arxJ a mixture of adipic. glutaric and sucdnic adds, respectively. 
The ratio of adds in the foregoing mixture is not particularly critical and can be modified 
to provide the desired odor. Generally, to maximize water solubility of the acid mixture 
glutaric add. the most water-soluble of these three saturated aliphatic dibasic adds. wiH 
be used as the major compor>ent. 

Generally, weight ratios of adipic add: glutaric acidrsuccinic acid is 1-3:1-8:1-5, 
preferably 1-2:1-6:1-3. such as 1:1:1, 1:2:1. 2:2:1. 1:2:1.5, 1:2:2. 2:3:2. etc. can be used 
with equally good results. 

Still other classes of cosurfactant compounds providing stable microemulsion 
compositions at tow arxJ elevated temperatures are the aforementioned alkyl ether 
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polyethenoxy cartwxylic adds and the mono-, di- and triethyl esters of phosphoric add 
such as triethyl phosphate. 

The amount of cosurfactant required to stabilize the liquid crystal compositions 
or the microemulsion compositions will, of course, depend on such factors as the 
5 surface tension characteristics of the cosurfactant. the type and amounts of the primary 
surfactants and perfumes, and the type and amounts of any other additional Ingrecfients 
which may be present in the composition and which have an influence on the 
thermodynamic factors enumerated above. Generally, amounts of cosurfactant in the 
range of from 0% to 50%. preferably from 0.5% to 15%, espedally preferably from i% 
10 to 7%. by weight provide stable cfilute o/w microemulsions for the above-described 
levels of primary surfactants and perfume and any other additional ingredients as 
described below. 

As will be appredaled by the practitioner, the pH of the final microemulsion will 
be dependent upon the identity of the cosurfactant compound, with the choice of the 
cosurfactant being effected by cost and cosmetic properties, particularly odor. For 
example, microemulsion compositions which have a pH in the range of 1 to 10 may 
employ either the class 1 or the class 4 cosurfactant as the sole cosurfactant. but the 
pH range is recfcjced to 1 to 8.5 when the polyvalent metaJ salt is present On the other 
hand, the class 2 cosurfactant can only be used as the sole cosurfactant where the 
product pH is below 3.2. Similarly, the dass 3 cosurfactant can be used as the sole 
cosurfactant where the product pH is below 5. However, where the addic cosurfactants 
are employed In admixture with a glycol ether cosurfactant, compositions can be 
formulated at a substantially neutral pH (e.g., pH 7±1 .5, preferably 7±0.2y. 

The ability to formulate neutral and addic products without builders which have 
grease removal capacities is a feature of the present invention because the prior an c/w 
microemulsion formulations most usually are highly alkaline or highly built or both. 

The instant microemulsion formulas explidtiy exclude alkali metal silicates and 
alkali metal buikJers such as alkali metal polyphosphates, alkali metal carbonates, alkali 
metal phosphonates and alkali metal dtrates because these materials, if used in the 
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instan, composition, would cause the composition to have a high pH as we.l as leaving 
resjdue on the surface being cleaned. 

In addition to their excellent capacity for cleaning greasy and oily soils, the low 
PH oAv microemulsion formulations also exhibit excellent cleaning perfomiance and 
5 removal of soap scum and I/me scale in neat (undiluted) as well as in diluted usage. 

TDe final essential ingredient in the inventive microemulsion compositions having 
Improved interfadal tension properties is water. The proportion of water in the 
microemulsion compositions generally is in the range of 20% to 97%. preferably 70% to 
97% by weight of the usual diluted oAv microemulsion composition. 
> As believed to have been made clear from the foregoing description, the dilute 

- <Vw microemulsion Bquld all-purpose cleaning compositions of this invention are 
especially effective when used as is. that is. without further dilution in water, since the 
properties of the composition as an o/w microemulsion are best manifested in the neat 
(undiluted) fom,. However, at the same time it should be understood that depending on 
the levels of surfactants, cosurfactants. perfume and other ingredients, some degree of 
dilution without disrupting the microemulsion. per se. is possible. For example, at the 
preferred low levels of active surfactant compounds (i.e.. primary anionic and nonionic 
detergents) dilutions up to 50% will generally be well tolerated without causing phase 
separation, that is. the microemulsion state will be maintained. 

However, even when diluted to a great extent, such as a 2- to 10-fold or more 
dilution, for example, the resulting compositions are still effective in cleaning greasy. 
Oily and other types of soil Furthermore, the presence of magnesium ions or other ' 
polyvalent Ions. e.g.. aluminum, as will be described in greater detail below further 
serves to boost cleaning performance of the primary detergents in dilute usage. 

On the other hand, it Is also within the scope of this Invention to formulate highly 
concentrated microemulsions which will be diluted with additional water before use. 

The present invention also relates to a stable concentrated microemulsion or 
adcfc microemulsion composition comprising approximately by weight: 
(a) 1 to 30% of an anionic surfactant: 
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(b) 0.5 to 15% of an esterifiedpolyethoxyethernonionic surfactant: 

(c) 0 to 2.5% of a fatty add: 

(cf) 2 to 30% of a cosurfactant: 

(e) 0.4 to 1 0% of a water Insoluble hydrocartwn or perfume: 
5 (0 0 to 1 8% of at least one dicartx)xylic add: 

(g) 0 to 1 % of phosphoric add: 

(h) 0 to 0.2% of an aminoalkylene phosphonic add: 

(i) 0 to 1 5% of magnesium sulfate heptahydrate: and 

0) balance being water, wherein the composition has an e<»toxocity as 
10 measured by the LC 50 test of at least 0.1 8 ml/L measured on Daphniae 
nticroorganisms. 

The present invention also relates to a stable liquid crystal microemulsion or 
addcmicroemulsion composition comprising approximately by weight: 
(a) 1 to 30% of an anionic surfactant: 
^ ^ 0.5 to 1 5% of an esterified polyethoxyether nonionic surfactant: 

(c) 0 to 2.5% of a fatty add; 

(d) 2 to 30% of a cosurfactant: 

(e) 0.5 to 10% of a water insoluble hydrocarbon or perfume: 

(f) 0 to 1 5% of nnagnesium sulfate heptahydrate: and 
> (g) balance being water, wherein the composition has an ecotoxodty as 

measured by the LC 50 test of at least 0.1 8 mVL measured on Daphniae 
microorganisms. 

Such concentrated microemubions can be diluted by mixing with up to 20 times 
or more, preferably 4 to 10 times their weight of water to forni o/w microemulsions 
similar to the dikjted microemulsion compositions described above. While the degree of 
dihitlon is suitably chosen to yield an oAv microemulsion composition after dilution, it 
should be recognized that during the course of dilution both microemulsion and non- 
microemulsions may be successhrely encountered. 
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In addition to the above^Jescribed essential ingredients required for the 
formation of the iquid crystal composition or the microemulsion composition, the 
compositions of this invention may often and preferably do contain one or more 
additional ir>gred«nts which serve to improve overall product performance. 

One such ingredient is an ir>organic or organic salt of o. ie of a multivalent metal 
cation, particularly Mg**. The metal salt or oxide provides several benefits including 
improved cleaning perfomiance in dilute usage, particularly in soft water areas, and 
minimized amounts of pertume required to obtain the microemulsion state. Magnesium 
suttato. either anhydrous or hydrated (e.g.. heptahydrate). is espedallj preferred as the 
magnesium salt Good results also have been obtained with magnesium oxide. 
- magnesium chloride, magnesium acetate, magnesium propionate and magnesium 
hydroxide. These magnesium salts can be used with formulations at neutral or acidic 
pH since magnesium hydroxide will not precipitate at these pH levels. 

Although magnesium is the preferred multivalent metal from which the salts 
(inclusive of the oxide and hydroxide) are fomied. other polyvalent metaJ ions also can 
be used provided that their salts are nontoxic and are soluble in the aqueous phase of 
the system at the desired pH level. Thus, depending on such factors as the pH of the 
system, the nature of the primary surfactants and cosurfactant. and so on. as well as 
the availability and cost factors, other suitable polyvalent metal ^ons include aluminum, 
copper, nickel, iron, cataum. eta It should be noted, for example, that with the 
preferred paraffin sulfonate anionic detergent caldum salts w.11 precipitate and should 
not be used. It has also been found that the aluminum salts work best at pH below 5 or 
when a k>w level, for example 1 weight percent, of citric add is added to the 
composition whfch is designed to have a neutral pH. Alternatively, the aluminum salt 
can be directly added as the citrate in such case. As the salt, the same general classes 
of anions as mentioned for the magnesium salts can be used, such as halide (e.g.. 
bromide, chtoride). sulfate, nitrate, hydroxide, oxide, acetate, propionate, etc. 

Preferably, in the dilute compositions the metal compound is added to the 
composition In an amount suffident to provide at least a stoichiometric equivalence 
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between , he anionic surtac,3„,a„„hemuWva<en,me,aica«on. forexampie ,„each 
gramnon of Mg^ 50 2 gram „,oles o. paraffin su«ona,e. aiKylbenzene 

sulfonate, eta, while tor each g,an,.|on o, A,3* ,h,™ will be 3 gran, n,o.es o, anionic 
surtactant. Tl,us. the proponlon 0. the n,u«ivalent salt gener^ly will te selected so that 
one equivaien, o. compound «ll neutralize Iron, 0., .0 ,.5 equivalents. preleraOly 0 9 to 
1.4 equivalents, of the add lorm of the anionic detergent. 

A. higher concentrations of anionic detergent, the amoom of multivalent salt wi» 
be .n range of 0.S to 1 equivalents per equivalent of anionic detergent 

or the OA. mlaoennrlsioncornpolmons^ll include 
10 fron, or. ,0 2.5%, preferab^, ,ro,„ o.,y. to 2.or. by weigh, o. the composMon of a 08- 

• C22 fatty add or fatty add soap as a foam suppressant. The addition of fatty add or 
fatty add soap prov,des an improvement in the n.-,seab,-.ity of the composition whether 
epplied in neat or diluted form. Generally, however, it Is necessary to Increase the level 
of cosurtactant to maintain product stability when the fatty add or soap is present 
1 5 If more than 2.Swt % of the fatty add is used in the Instant compositions, the 
eomposrton will become unstable a, low temperatures as well as having an 
Objectionable smell 

As exampte Of the fa«y adds Which can be used as such or in the form Of soap 
memion can be made of distiDed coconut 0.I fatty adds, "mixed vegetable" type fatty ' 
aods (e.g. high percent of saturated, mono-and/or polyunsaturated C, a chains): oleic 
aad. stearic add. palmitic add. eiocosanoic add. and the like, generally those fatty 
aads having from 8 to 22 cartwn atoms being acceptable. 

The alKpurpose fiquid deaning composition Of this invention may. if desired also 
contain other components either to provide additional effect or to make the product 
more attractive to the consumer. The foltowing are mentioned by way of example- 
Colors or dyes in amounts up to 0.5% by weight: bacieriddes in amounts up ,0 1% by 
weight: preservatives or antioxidizing agents, such as formalin. S-bromo-S-nitro-dioxan- 
1.3: 5-chloro-2-methyl^isotha.iazol.n-3-one. 2.6-c.-tertbuty^,>cresol. etc.. in amounts 
up to 2% by weight: and pH adjusting agents, such as sulfuric add or sodium 
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hydroxide, as needed. Furthermore, if opaque compositions are desired, up to 4% by 
weight of an opactfier may be added. 

The instant compositions of the instant invention explicitly exclude zwittericnic 
surfactant such as betaines because these zwenerionic surfactants are extremely high 
5 foaming which, if used in the instant composition, would cause the instant compositions 
to have to high a foam profile and that too much foam would leave resic ue on the 
surface being cleaned. 

In final form, the all-purpose Bquids are clear oil-in-water microemulsions or liquid 
crystal compositions and exhibit stability at reduced and increased temperatures. More 
10 spedficaily. such compositions remain clear and stable in the range of 50C to SQOc. 
- especially 1 QOC to 43OC. Such compositions exhibit a pH in the acid or neutral range 
depending on intended end use. The liquid microemulsion compositions are readily 
pourable and exhibit a viscosity in the range of 6 to 60 milliPascai . second (mPas.) as 
measured at 250C. with a Brookfield RVT Viscometer using a #1 spindle rotating at 20 
1 5 RPM. Preferably, the viscosity is maintaned in the range of tO to 40 mPas. 

The composftions are directly ready for use or can be diluted as desired and in 
either case no or only minimal rinsing is required and substantially no residue or streaks 
are left behind. Furthermore, because the compositions are free of detergent builders 
such as aAcafi nwtal polyphosphates they are environmentally acceptable and provide a 
20 better "shine" on deaned hard surfaces. 

When intended for use in the neat form, the liquid compositions can bo packaged 
under pressure in an aerosol container or in a pumf>-type sprayer for the so-called 
spray-and-wipe typo of appDcation. 

Because the compositions as prepared are aqueous liquid formulations and 
25 since no particular mixing is required to form the o/w microemulsion. the compositions 
are easily prepared simply by combining all the ingredients in a suitatjie vessel or 
container. The order of mixing the ingredients is not particularly important and 
generally the various ingredents can be added sequentially or all at once or in the form 
of aqueous solutions of each or all of the primary detergents and cosurfactants can be 
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separated prepared and combined with each other and with the perfume. Th 
magnesium salt, or other multivalent metal compound, when present, can be added a: 
an aqueous solution thereof or can be added directly. It is not necessary to use 
elevated temperatures in the formation step and room temperature is sufficient. 

It is contemplated within the scope of the instant invention that the instant 
esterified polyethoxyether nonionic surfactants can bo employed in hard surface 
cleaning compositions such as wood cleaners, window cleaners and light duty liquid 
cleaners as a total or partial replacement for the anionic and/or nonionic surfactants of 
these hardsurface cleaning compositions, wherein improvements in a grease release 
effect in desirable. 

The following examples illustrate liquid cleaning compositions of the descrit)etf 
invention. Unless othenwise specified, all percentages are by weight. The exemplified 
compositions are illustrative only and do not limit the scope of the inventior^. Unless 
othenwse specified, the proportions in the examples and elsewhere in the specification 
are by weight. 

Example 1 



The foltowirtg compositions in wt. % were prepared: 
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Levenol F-200 
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4.4 
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Fatty acid 


0.75 


0-5 


0.4 


0.75 


2.25 


1.125 


0.65 


0.3 


MgS047H20 


2J2 
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1.9 


2,2 
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3.15 
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BaJ 


BaJ 


Bal ^ 


BaJ 
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Bal 


Bal 
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PH 
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Degreasing test 
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30 
45 


35 
60 
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G 


H 


1 


Linear aJkyl tenzene suionic 


4.7 


4.5 


5 


NaOHtoreacfipH? 


0.6 


0.57 


0.64 


L0venolF-2OO 


2.3 


2.5 


2 


OEGMBE 


5.6 


6 


6.2 


Fcttvadd 


0.75 


0.75 


0.75 


M0SO47H2O 


2.15 


2.06 


2.3 


Perfurm iu) 


0.8 


0.8 


0.8 


Water 


BaJ 


Bal 


Bal 


dH 


7 


7 


7 



(a) contains 25% by weight of terpenes. 

(b) the lower the number of strokes, the better the degreasing performance. 

(c) the higher the results, the lower the ecotoxioty. 

Furthermore, "dissolution power" of the o/w microemulsion of this example is 
compared to the "dissolution power* of an identical composition except that an equal 
amount (5 weight percent) of sodium cumene sulfonate hydrotrope is used in place of 
the diethyler>e glycol monobutyl ether cosurfactant in a test wherein equal 
concentrations of heptane are added to both compositions. The o/w microemulsion of 
this irtvention solubiEzes 12 grams of the water immiscible substance as compared to 
1.4 grams in the hydrotrope containing liquid composition. 

In a further comparatiYe test using blue colored cooking oil-a fatty thgtyceride 
soil the composition of Example 1 is clear after the addition of 0.2 grams of cooking 
oil whereas the cooldr>g oil fk>a!s on the top of the composition contair^ingthe sulforwte 
hydrotrope* 

When the concentration of perfume is reduced to 0.4% in the composition of 
Example 1 , a stable o/w microemulsion composition is obtained. Sinmlarly, a stable o/w 
microemulsion is obtained wt)en the concentration of p>erfume is increased to 2% by 
weigfit and the concentration of cosurfactant is increased to 6% t>y weight in Example 
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The example mustrates a typical formulation of a "concentrated" oAv 
microemulsion based on the present invention: 

5 Coco fatty add ^JoLymM 

Sodium C 1 3-C 1 7 Paraffin Sulfonate 20 75 

Esterified polyethoxyether nonionic surfactant 1 2 

Diethylene glycol monobutyl ether 20 

Perfume (a) 12 5 

10 Water BaltalOO 

pH: 7.0 ±0.2 

This concentrated fomiulatlon can be easily diluted, for example, five tin js with 
tap water, to yield a diluted o/w microemulsion composition. Thus, by using 
15. microemulsion technology it becomes possible to provide a product having high levels 
of active detergent Ingredients and perfume, which has high consumer appeal in terms 
of clarity, odor and stability, and which is easily diluted at the usual usage concentration 
for similar all-purpose hard surface liquid cleaning compositions, while retaining its 
cosmetically attracth^e attributes. 
20 Naturally, these formulations can be used, where desired, without further dilution 

^ ^ ^" °^ diluted strength to clean soiled fabrics by hand or in an 
rir* automatic laundry washing machine. 

Exampte a 

• This exanple illustrates a diluted o/w microemulsion composition according to 

. J25 the invention having an addc pH and which also provides improved cleaning 

performance on soap scum and Dme scale removal as well as for cleaning greasy soil. 

% by wejght 

Sodium C13-C17 paraffin sulfonate 4,7 
30 esterified polyethoxyether nonionic surfactant 2 3 

Mg SO4 7H20 1 2 

Mixture of sucdnic add^glutaric add/adipic add (1 :1 :1 ) 5 
Perfume (d) ' 

^'i 5Sfl'^?°'^^?'®^ bklancetolOO 
35 Phosphonic aad 0.2 

Amino tris - (methytene-phosphonic add) 0.03 

pH « 3 ± 0.2 
(d) contains 40% by weight of terpene 
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ExamnlB 4 

Formula A of Example I was tested for the removal of a combination of grease 
and particulate soil as well as for a grease release effect and compared to commerdal 
Ajaxt"iNME 

I. Grease + particulate soil removal; 
Test Mftthrvj 

A) Soil comry^j^rtinn- 

70 g of mineral oil 

35 g of particulate soil (vacuum cleaner dust > 1% of 

carbon black) — 

35 g C2CI4 

B) Soil preparation! 

• Weigh cleaned/dried glass tiles 

- Soil the tiles with the grease + particulate soil 

• Bake the tiles 1 hour at 80*C 

- Weigh the soiled tiles which aged 2 hours at RT. 

C) Soil removal! 

The soiled tiles are soaked for 15 minutes at RT in 
the test products, then they are delicately rinsed 
with tap water. 

After drying 45 minutes at 50®C, the tiles are 
weighed again. 

Results 



1 I Grease * oankrulate soil 




% of removal 




meanof etfles 


Commercial AJax*'" NME 


1 ^ 


Formula A of Exanrple 1 


1 95 
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Formula A exhibits improved grease + particulate soil removal over the 
Commerdal AJaxtm mme 

II. Grease release effect 
Test Mftthrvl 

A) Soil comnosition- 

20% hardened taJlow 
80% beef tallow 
fat blue dy 



B) Soil nrBnamtir^n; 



m 
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The fat mixture is heated and sprayed with an 
automatic spraying device on cleaned and dried 
ceramic tiles. 

C) Soil remnvah 

Product used neat: 2,5 g on sponge 

Product used dilute: i .2% sol in tap water - 1 0 ml 

of the solution on the sponge 

pie cleaning procedure is done with the Gardner 
device for both product concentrations. 

Result.^ 

A) Qntreatfirt rffmmintllftfl (treated with the product below spraying the 
soil} 
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Neat 1 Dikjta 
Nun4>er ot Strokaft 


First grease iayer deposttion 


meanol4 
toes 


mean of 6 
tiles 


Commercial Current Alax*"* NME 


27 


19 


Second grease layer deposition on iDe 
sametde 


19 

mean ol 4 
tiles 


5* 
mean of 6 
tiles 


Commerdai Alax^ NME 


25 


48 




25 


18* 



• 
• 
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B) On untmatflri rorary^jp 

In addition to the previous test, the 3 following procedures were used to 
verHy that Fonnula A remains on the surface after rinsing or wiping. After the first 
deaning proceckjre and t^fore the second spraying: 

1 ) the tiles were allowed to dry in open air 

2) the surface was wiped with paper towel 

3) the surface was rinsed with wet sponge 
1) dry In open air 





Neat 


1 Dikita 




_ Number of Strok«« 


First grease layer deposition 


mean of 4 
tfles 


mean of 6 
tiles 


Commercial Alaxtni nmE 


29 


30 


Formula A 


27 


32 


a>aoond grease layer deposition on the 
same tie 


mean of 4 
tfles 


mean of 6 
tiles 


Commercial Aiax<^ NME 


33 


21 


Formula A 


30 


6- 



2) 



28. 

wipe dry the surface 





First grease layer deposition 


Neat 
. Number 
mean of 4 
tfles 


1 Dilute 
of Strokes 
nr)eanof 6 
tHes 




Commercial AJax^"' NME 
Formula A 


29 


30 




Second grease layer deposition on the 
same tie 


27 

mean of 4 
tHes 


32 

n>ean of 6 
tiles 




CoTTimercial Aiax^ NME 
Formula A 


35 


46 


3) wet wiping tne surtace 


30 

> 

Neat 1 


48.5 
Dilute 


1 First grease layer deposition 


lumber o 
mean of 4 
tiles 


f Stroites 
mean of 6 
tiles 


1 Convnerdal Alax^ NME 
1 Formula A 


29 


30 


Isecond grease teyer depostion on tf»" " 
1 same tile 


27 
mean of 4 
toes 


32 

mean of 6 
tiles 


1 CommerctaJ Aiax^ NME 
1 Formula A 


34 

27 


58 
41 



' highfy significa/rt differer)ce 
after 5 strokes, 65% of the grease is already removed 
These results dearty demonstrate the Important grease release effect obtained 
with Formula A espedally when the product is used dilute. 

The followino iquid crystal compositions were prepared by simple mixing procedure 




29. 
gTramclftft 

Th© toOowing opticaBy dear miaoemulsion compositions were made by forniing first a 
soUion by vrMng at 25*C water, magrieshjm l^jryl ether sutfate. Levenol V-510/2 and 
^'Pep^anoL To this sokition wHh mixing at 25*0 was added the dodecane to form the 
opticaly dear microemulsion. The formula are expressed In weight percent. 





A 


B 


C 


D 


E 


F 


Q 


H 


1 




7 


2.04 


3.04 


4.99 


3.01 


6.38 


5.01 


4.02 


2.99 


L«v<m4 V-S01/2 


3.2 


8.15 


7.1 


5.1 


7.06 


3.9 


' 5.06 


6.24 


7.2 


1-P«ntanol 


1.19 


1.03 


4.1 


4.05 


5.05 


5.67 


1.07 


1.05 


1.13 




1.29 


0.73 


17.36 


11.25 


20.07 


15.2 


2.86 


3.05 


2.9 




Bal 


B^ 


Bal 


Bal 


Bal 


Bal 


Bal 


1 Bat- 


Bal 























In summary, the described Invention broadly relates to an improvement in 
microemulslon corrpositlons containing an anionic surfactant, an esterified 
polyethoxyether nonionic surfactant, a fatty add, one of the spedfied cosurfadants. a 
hydrocartx)n Ingredent and water which comprise the use of a water-insoluble, 
odoriferous perfume as the essential hydrocarbon ingredient In a proportion suffident to 
form either a dikjte o/w microemulslon composition or liquid crystal composition 
containing, by weight. 0. 1 % to 2.0% of an anionic detergent. 0. 1 % to 20.0% an 
estertfled polyethoxyether nonionic surfactant. 0% to 2.5% of a fatty add. 0% to 50% of 
cosurfadant. 0.4% to 1 0% of perfume and the balance being water, wherein the liquid 
crystal composition is at least 1.0 weight % and the concentration of cosurtedant Is at 
leal 1.0 weight %. 
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30. 

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : - 

1 . A Stable microemulsion composition comprising approximately by weight 
0.1 % to 20% of an anionic surfactant . 0.1 % to 50% of a cosurfactant. 0% to 2.5% of 
fatty add. 0.1% to 20% of an esterified polyethoxyether nonionic surfactant. 0.1% to 

5 1 0% of a water insoluble hydrocarbon or a perfume and the balance being water, 

2. A stable, clear, all-purpose, hard surface cleani.ng composrtion which is 
espedaily effective in the removal of oily and greasy soil being in the form of an olHn- 
water microemulsion (oA(v). the aqueous phase of said microemulsion composition 
comprising approximately by weight; from 0.1% to 2.0% of an anionic surfactant; from 

10 0% to 2.5% of a l&tty add; from 0.1% to 10% of an esterified polyethoxyether nonionic 
- surfactant; from 0.1 % to 50% of a water-misdWe cosurfactant having substantially no 
ability to dissolve oily or greasy soil selected from the group consisting of water-soluble 
C3-C4 aJkanoIs. polypropylene glycol and C1-C4 alkyi ethers and esters of ethylene 
glycol or propylene glycol, aliphatic mono- and di- carboxylic adds containing 3 to 6 
15 carbons in the molecule. C9 -C15 alkyI ether polyethenoxy carboxylic adds of the 

structural formula R{CX:2H4)nOX COOH wherein R is C9-C15 alkyl. n is a number from 
4 to 12 and X Is selected from the group consisting of CH2. C(0)Ri and C(0). wherein 
Hi is a Ci -Ca alkylene group and mono-, di- and triethyl phosphate and water; the oil 
phase of said microemulsion consisting essentially of a water-lmmisdble or hardly 
Water-soluble hydrocartjon ingredient in an amount of from 0.1 % to 1 0% by weight ol 
the entire composrtion. said composition being particularly effective in removing oily or 
greasy soil from hanJ surfaces by solubiBzIng the oily or greasy soil in the oil phase of 
said microemulsion. 

3. The cleaning composition of Claim 2 which further contains a salt of a 
multivaieni metal cation in an amount suffident to provide from 0.5 to 1.5 equivalents of 
said cation per equivalent of said anionic detergent. 

4. The cleaning composition of Claim 3 wherein the multivalent metal cation 
is magnosium or aluminium. 
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31. 

5. cleaning compositton of Claim 3. wherein said composftlon contains 
0.9 to 1.4 eqiivalents of said cation per equivalent of anionic det rgent 

6. The cleaning composition of Claim 4 wherein said multivalent salt Is 
magnesium oxide, magnesium chloride or magnesium sulfate. 

7. The cleaning composition of Claim 2 wherein said fatty add has 8 to 22 
cartx>n atoms. 

8. The cleaning composition of Claim 2 wWch contains from 0.5-t5% to 7% 
by weight of said cosurfactant and from 0.4% to 3.0% t)y weight of said hydrocartwn. 

ig:^-^..^^ ^' cleaning composition of Claim 2 wherein the cosurfactant Is a water 

fjV:f 10 soluble glycol ether. 

1 0. The cleaning composition of Claim 9 wherein the glycol ether Is selected 
from the group consisting of ethylene glycol monobutyl ether, diethylene glycol 
monobutyl ether, triethylene glycol monobutyl ether, poly-propylene glycol having an 
averane molecular weight of from 200 to 1 .000 and propylene glycol tert.butyl ether, 
mono, dl, tri propylene glycol monobutyl ether. 

11. The cleaning composition of Claim 1 0 wherein the glycol ether is ethylene 
glycol monobutyl ether or diethylene glycol monobutyl ether. 

1 2. The cleaning composition of Claim 2 wherein the cosurfactant is a C3-C6 
aliphatic carboxylc add selected from the group consisting of acrylic add. propionic 
add. ghitarte add, mixtures of glutaric add and sucdnic add and adipic add and 
mfactures of any of the foregoing. 

13. The cleaning composition of Claim 12 wherein the aliphatic carboxyllc 
add Is a mixture of adipic add, glutaric add and sucdnic add. 

1 4. The cleaning composition of Claim 2 wherein the anionic surfactant is a 
C9-C15 alkyl benzene sulfonate or a C10-C20 alkane sulfonate. 

15. A stable concentrated microemulsion composition comprising 
approximately by weight: 

(a) 1 to 30% of an anionic surfactant: 

(b) 0.5 to 1 5% of an esterified polyethoxyether nonionic surfactant: 
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(c) 0 to 2.596 fa fatty acid: 
fdl 2 to 3096 of a cosurfactant: 

(e) 0,4 to 1096 of a water insoluble hydrocarbon or perfume; 

[{) 0 to 1896 of at least one dicarboxylic acid: 

(g) 0 to 0.296 ofanaminoalkylenephosphonic acid; 

(h) 0 to 1.096 of phosphoric acid; 

fil 0 to 1596 of magnesium sulfate heptahydrate; and 
n the balance being water, wherein the composiUon has an 

ecoto^city lue a, measured by the LC50 test of at least 0.18 ml/L measured 

on DaphniaB nucroorganisiiB- 

« A liauid cmlal composiUon con-prising app«.=tin»lely brweisW 0J% 
O ZO* ofra,I^c surfccLt. 2% to 50* of . c«urfac„nt 0% to 2.5% of . 
fa,lT=rd 0 '% to 2m of estenned polyed.oxcyaa..r nonion.c surfac.an.. 
0 1% tot% oU water insolubla hydrocarbon or a perfun-e and ,he balance 
being water. 



Dated this twenty-fifth day of February 1998. 

COLGATE-PALMOLIVE COMPANY 
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